Decision Rationale

Total Maximum Daily L cads for
the Aquatic Life Use Impairmentson Cedar Creek,
Hall/Byers Creek, and Hutton Creek

|. Introduction

The Clean Water Act (CWA) requires a Tota Maximum Daily Load (TMDL) be developed
for those water bodiesidentified asimpaired by a state where technol ogy-based and other controls will
not provide for attainment of water quaity sandards. A TMDL is adetermination of the amount of a
pollutant from point, nonpoint, and natural background sources, including a margin of safety (MQS),
that may be discharged to awater quaity-limited water body.

This document will set forth the Environmentd Protection Agency’s (EPA) rationde for
gpproving the TMDLs for the aguatic life use (benthic) impairments on Cedar Creek, Hall/Byers
Creek, and Hutton Creek. EPA’srationaleis based on the determination that the TMDLS meet the
following eight regulatory conditions pursuant to 40 CFR 8130.

1) The TMDLs are designed to implement applicable water qudity standards.

2) The TMDLsinclude atota dlowableload aswell asindividud waste load dlocations
and load dlocetions.

3) The TMDLSs consder the impacts of background pollutant contributions.

4) The TMDLs congder critical environmenta conditions.

5) The TMDLs consder seasond environmentd variaions.

6) The TMDLsinclude amargin of safety.

7) There is reasonable assurance that the TMDLSs can be met.

8) The TMDLSs have been subject to public participation.

Il. Background

The Cedar, Hdl/Byers, and Hutton Creek watersheds are located in Washington County,
Virginia They aredl tributaries of the Middle Fork Holston River which islocated within the
Tennessee Big Sandy River basin. The watersheds are relatively smdl, each is less than 10,000 acres.
The impaired segments for each of the streams originates at its headwaters and terminates upon its
confluence with the Middle Fork Holston. Cedar Creek has a 4,629-acre watershed and is 9.98 miles
inlength. Hall/Byers Creek has awatershed area of 9,991-acres and is 11.72 milesin length. Hutton
Creek has a 7,149-acre watershed and is 10.89 milesin length. Agricultura lands make up the
magority of the lands within each watershed. Seventy-nine percent of the Cedar Creek watershed is



composed of agriculturd lands, the remainder of the watershed is split between urban (13%) and
forested (8%) lands. Sixty-six percent of the Hall/Byers watershed is composed of agricultural lands
with the remaining lands divided between urban (13%) and forested (20%) lands. The Hutton Creek
watershed is dso dominated by agricultura (66%) lands with the remainder of the watershed
composed of urban (10%) and forested (23%) lands.

In response to Section 303(d) of the CWA, the Virginia Department of Environmental Quality
(VADEQ) listed Cedar, Hdl/Byers, and Hutton Creek (VAS-O05R) on Virginia s 1998 Section
303(d) list as being unable to attain the genera standard for the aguatic life use and the bacteriologica
criteriafor the primary contact use. The bacteriological (fecd coliform) impairments were addressed
by TMDLs developed in 2001. Virginia has developed implementation plans for the fecal coliform
TMDLsand isin the process of implementing these plans. This decision rationale will address the
TMDLsfor the impairment of the generd standard for the agquetic life use. The fallure to attain thisuse
was determined through biologica assessments of the benthic macroinvertebrate community.

Virginia s 305(b)/303(d) guidance states that support of the aquatic life beneficia useis
determined by the assessment of conventiona pollutants (dissolved oxygen, pH, and temperature);
toxic pollutants in the water column, fish tissue, and sediments; and biologica evauation of benthic
community data® Therefore, abiologica assessment of the benthic community can be used to
determine a stream’ s compliance with the state' s generd standard for the aguetic life use. Virginiauses
EPA’s Rapid Bioassessment Protocol 11 (RBPII) to determine status of a stream’s benthic
macroinvertebrate community.?  This gpproach evauates the benthic macroinvertebrate community
between a monitoring Site and its reference station. Measurements of the benthic community, caled
metrics, are used to identify differences between monitored and reference stations.® Please note that
the Sate is currently in the process of changing this methodology to a stream condition index (SCI)
approach.

As part of the RBPII approach, reference stations are established on streams which are
minimally impacted by humans and have a hedthy benthic community. These reference Sations
represent the desired community for the monitored sites. Monitored Sites are evauated as non-
impaired, dightly impaired, moderately impaired, or severely impaired based on a comparison of the
biologica community of the reference and monitored Stes. Streams that are classified as moderately
(after a confirmatory assessment) or severely impaired after an RBPII evaduation are classified as

WADEQ. 1997. 1998 Water Quality Assessment Guidance for 305(b) Water Quality
Report and 303(d) TMDL Priority List Report. Richmond, VA.

’TetraTech 2002. Totad Maximum Dally Load (TMDL) Development for Blacks Run
and Cooks Creek. Fairfax, Virginia
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impaired and are placed on the Section 303(d) list of impaired waters. During the 1998 assessment
period, Cedar, Hal/Byers, and Hutton Creek (Three Creeks) were identified as being moderately
impaired. Water quality appears to have improved on these streams probably as aresult of the
restoration/remediation efforts occurring within the watersheds associated with the previous TMDL.
When eva uating these streams under the SCI gpproach their scores indicate aminima impairment
exigs.

The RBPII assesses the hedth of the macroinvertebrate community of asream. The anadlyss
will inform the biologidt if the stream’ s benthic community isimpaired. However, it will not inform the
biologigt as to what is causing the degradation of the benthic community. Additiona analyssis required
to determine the pollutants which are causing theimpairment. TMDL development requires the
identification of impairment causes and the establishment of numeric endpoints that will dlow for the
attainment of designated uses and water qudity criteria* A reference watershed approach was used to
determine the stressors and the endpoints for the Three Creeks TMDLS. Numeric endpoints represent
the water quality godsthat are to be achieved through the implementation of the TMDLs which will
alow the Three Creeks to attain their designated uses. A reference watershed gpproach is based on
selecting a non-impaired watershed that shares Smilar land use, ecoregion, and geomorphologica
characterigtics with the impaired watershed. The stream conditions and loadings in the reference stream
are assumed to be the conditions needed for the impaired stream to attain standards.

To determine whether a stream was a suitable reference dite for the monitored sSites, the
model ers eval uated the topography, soils, ecoregion, land uses, watershed size, and point source
inventory of the potentid reference te. All reference Ste candidates were evauated as nonimpaired in
the biomonitoring analysis. The reference Site selected for the Three Creeks TMDL was Walker
Creek. Waker Creek was evauated as unimpaired when using both the RBP 11 or SCI approach.

The next step in the TMDL development process was to determine the loadings and stressors
in the monitored and reference watersheds. Low dissolved oxygen (DO), sedimentation, habitat
modification, nutrients, and toxic pollutants were evaluated as possble stressors to the monitored
greams. Ambient water quality monitoring (AWQM) on the streams documented temperature, DO,
pH, turbidity, total suspended solids (TSS), nitrogen, and phosphorous. To get a better understanding
of the DO concentrations during the most critica periods, an early morning sampling was conducted on
August 29, 2003. Samples were collected from each of Three Creeks between 5:30 and 6:00 am.
These samples were taken at the end of the summer season when the lowest DO concentrations are
expected to be found due to a combination of high water temperatures (lower solubility of oxygen) and
low flows. They were dso collected prior to dawn when photosynthesis commences and DO levels
increase. All of the samples collected during this period had DO concentrations in compliance with the
goplicable criteria
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Toxicity testing was aso conducted for water samples collected from the Three Creeks. The
testing compared the surviva and reproduction rates or fathead minnows (Pimephales promelas) and
water fleas (Ceriodaphnia dubia) in water collected from the impaired sites with an unimpaired water
source. Thetest did not document any Statigticaly significant effects associated with fathead minnows
or water fleas reared in water from the Three Creeks. After thisanayds, toxicity was not viewed as an
issue on the monitored Sites.

In generd, the Three Creeks had poorer water quality than Walker Creek, please see Section
3.0 of the report for additiona information on these results. Therefore, severd stressors were seen as
possible causes or contributors to the benthic impairment on the Three Creeks. However, after
reviewing the benthic and water quality data it was determined that excessive sediment was the most
possible stressor. Therefore, the TMDL s were devel oped to control sediment, the controls needed to
address this problem will limit the amounts of nutrients to the Three Creeks aswell. 1t should be noted
again that based on the SCI results the biologica community on these streamsis being minimally
impacted as aresult of the best management practices (BMPs) that have dready been put in placeasa
result of previous TMDL efforts.

The next step in developing these TMDL s was to determine the sediment (the stressor) loadings
to the monitored and reference segments. The Generalized Watershed L oading Functions (GWLF)
model was selected as the means to determine loadings to the streams. The GWLF modd provides the
ability to smulate runoff, sediment, and nutrient loadings from watersheds given variable source areas
(e.g., agricultural, forested, and developed land).> GWLF is a continuous Smulaion mode that uses
daily time steps for weether data and water balance calculations® Calculations are made for sediment
based on daily water baance tota's that are summed to give monthly values. To equate the reference
watershed with the monitored watersheds, the reference watershed was decreased in size to that of the
impaired watersheds in the modd, the land uses were proportionaly decreased based on the percent
land use distribution. Therefore, the land use breakdown in the reference watershed remained constant.

Locd rainfal and temperature data were needed to smulate the hydrology. The Wytheville
(precipitation) and Bristol (temperature) weather stations were used for these TMDLs. To insure that
the models accurately predicted the stream flow the modeled flow results were compared to the
observed flows, a process known as calibration. The moddls parameters were adjusted based on
these results to insure the most accurate representation of the system. The Three Creeks were
modeled to the flow on a United States Geologica Survey (USGS) gage in the Middle Fork Holston
River. Waker Creek was modeled to a USGS gage within itswatershed. Walker Creek was
modeled from April of 1980 through March of 2000. The modd was driven by data collected at the
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two weather stations over the same period of time. The Three Creeks were modeled to flow data
collected from April of 1988 through March of 1989. The results of the models are documented in
Section 5.0 of the report. Table 1 documentsthe TMDL dlocations to the Three Creeks.

Table 1 - Summarizes the Sediment Allocations for the Three Creeks TMDLS.

Segment TMDL (lbs/yr) WLA (Ibslyr) LA (Ibs/yr) MOS (Ibslyr)*
Cedar Creek 3,071,470 1,789 2,762,560 307,121
Hall/Byers Creek 5,526,021 57,533 4,916,733 551,755
Hutton Creek 4,306,282 o1 3,875,474 430,717

* Virginiaincludes an explicit MOS by reserving the 10 percent of total loading to the MOS.

The United States Fish and Wildlife Service has been provided with copy of this TMDL.

I11. Discussion of Regulatory Conditions

EPA findsthat Virginia has provided sufficient information to meet al of the eight basic
requirements for establishing aguatic life use (benthic) impairment TMDLsfor the Three Creeks. EPA
is therefore gpproving these TMDLs. EPA’s gpprova is outlined according to the regulatory
requirements listed below.

1) The TMDLs are designed to meet the applicable water quality standards.

The Three Creeks were listed as impaired due to a degradation of their benthic
macroinvertebrate communities. As mentioned above, benthic assessments inform the biologist of an
impairment, but they are unable to identify a stressor. Therefore, a reference watershed gpproach was
used to identify the stressors to these streams. Virginiahas indicated that excessve levels of sediment
have caused the degradation of the benthic communities in the Three Creeks. The Commonwedlth
does not have numeric sandards for sediment at thistime. Therefore, the loading obtained from the
reference watershed was used as the endpoint for these TMDLSs. Its believed that if the streams can
reduce their sediment loadings to that of the area weighted reference watershed, the impairment to the
benthic communities will be relieved.

The GWLF modd was used to determine the loading rates of sediment to the stream from all
point and nonpoint sources. The TMDL modelers determined the sediment loading rates within each
watershed. Data used in the modd was obtained on awide array of items, including land usesin the
area, point sources in the watershed, weather, stream geometry, etc..

The GWLF modd provides the ability to smulate runoff and sediment loadings from



watersheds given variable source areas (e.g., agriculturd, forested, and developed land). GWLFisa
continuous Smulaion model that uses daily time steps for weather data and water balance caculaions.”
To equate the reference watershed with the monitored watersheds, the reference watershed was
decreased in Sze to that of the impaired stream in the model. Each land-use was decreased in equa
proportion, insuring that the land use breakdown in the reference watershed remained constant. Local
ranfal and temperature data were needed to smulate the hydrology, this data was obtained from the
Wytheville and Bristol wegther gations. In the GWLF model, the nonpoint source load calculation is
affected by terrain conditions, such as the amount of agriculturd land, land dope, soil erodibility, and
farming practices used in the area® Parameters within the mode account for these conditions and
practices. Since there were flow gages within the impaired and reference watersheds, the hydrology
component of the model was calibrated to observed flow data

EPA believesthat usng GWLF to modd and alocate the sediment loadings to the Three
Creeks will ensure the attainment of the designated uses and water quality standards on these streams.
Severd BMPs have dready been put in place within the watershed in association with the
Implementation Plan for the Feca Coliform TMDL. These BMPswhich are geared to remove céttle
from the stream have dleviated some of the sedimentation problems within the streams as observed via
the recent benthic assessments. The Three Creeks TMDL s did not account for the BMPs and
therefore a portion of the reductions called for inthe TMDLs arein dl likelihood aready bein place.

2) The TMDLsinclude a total allowable load as well asindividual waste load allocations and
load allocations.

Tota Allowable Loads

Virginiaindicates that the totd dlowable loading is the sum of the loads dlocated to land based
precipitation driven nonpoint source areas (forest and agricultural land segments) and point sources.
Activitiesthat increase the levels of nutrients and sediment to the land surface or their availability to
runoff are consdered flux sources. The actua vaue for totd |oading can be found in Table 1 of this
document. Thetotd alowableload is caculated on an annua basis.

Wade Load Allocations

Virginia has stated that there are four regulated point sources discharging to the Three Creeks.
Three of the four facilities are smdl, discharging less than twenty thousands gdlons of effluent per day
(gpd). One of the facilities, Emory Meadowview Waste Water Treatment Plant (WWTP), is permitted
to discharge 630,000 gpd. The WLAS can be determined by multiplying the permitted flow by the
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permitted pollutant concentration. The WLAS are the maximum alowable amount of sediment which
may be discharged in dl likelihood the actud discharge should be lower. Since facilities often discharge
at lower rates and concentrations than what is provided in the permit.

EPA regulations require that an gpprovable TMDL include individua waste load dlocations
(WLAS) for each point source. According to 40 CFR 122.44(d)(1)(vii)(B), “Effluent limits devel oped
to protect a narrative water qudity criterion, a numeric water quality criterion, or both, are consstent
with assumptions and requirements of any available WLA for the discharge prepared by the state and
approved by EPA pursuant to 40 CFR 130.7.” Furthermore, EPA has authority to object to the
issuance of any Nationd Pollutant Discharge Elimination System (NPDES) permit that is inconsstent
with the WLAs established for that point source.

Table 2a- TSS WLASsfor the Three Creek

Stream Facility Permit Permitted Flow Permitted TSS Load
Number (gpd) Concentration
(mg/L)

Cedar Creek Meadowview VA0030589 16,000 30 mg/L 1,461
Elementary School

Cedar Creek Dillow’s Shop and VA0071366 4,000 30 mg/L 328
Wash

Hall/Byers Emory-Meadowview VA0087378 630,000 30 mg/L 57,533

Creek WWTP

Hutton Creek SFH STP VAG400181 1,000 30 mg/L 91

Load Allocations

According to Federd regulations at 40 CFR 130.2(g), load dlocations (LAS) are best
edimates of the loading, which may range from reasonably accurate estimates to gross alotments,
depending on the avallability of data and appropriate techniques for predicting loading. Wherever

possible, naturd and nonpoint source loads should be distinguished.

In order to accurately smulate landscape processes and nonpoint source loadings, VADEQ
used the GWLF mode to represent the impaired watersheds. The GWLF modd is acomprehensive
modeling system for the smulation of watershed hydrology, point and nonpoint source loadings, and
recelving water quality. GWLF uses precipitation data for continuous and storm event smulation to
determine tota loading to the impaired segments from the various land uses within the watershed.

Many BMPs have been implemented in the Three Creeks watershed as a result of the Implementation
Fan for the Fecal Coliform TMDLs. The BMPs were not written into the GWLF mode. The
sediment loadings to the Three Creeks represents pre BMP conditions. Table 3 provides the LA for dl




of the nonpoint sources.

Table 3 - LA for Sediment for Three Creeks

Cedar Creek Hall/Byers Creek Hutton Creek
Land Use LA Sediment Percent LA Sediment Percent LA Sediment Percent

(Ibslyr) Reduction (Ibslyr) Reduction (Ibslyr) Reduction
Cropland 1,750,145 38.2 2,487,659 34 1,805,246 26
Pasture/Hay 999,621 36.2 2,427,982 338 2,069,314 25
Transitional 12,172 0.5 0.0 0.0 0.0 0.0
Forest 19.6 0.0 914 0.0 75.6 0.0
Urban 602.6 0.5 1,000.4 0.02 839.2 0.5
Total 2,762,560 4,916,733 3,875,474

3) The TMDLs consider the impacts of background pollution.

The reference watershed approach inherently considers the impact of background pollutants by

consdering the sediment load from al land uses, including forested lands, within the impaired and
reference watersheds. The TMDL is developed to attain the loading seen in the reference watershed
which has aload from natura sources.

4) The TMDLs consider critical environmental conditions.

According to EPA’sregulation 40 CFR 130.7 (c)(1), TMDLs are required to take into

account critical conditions for stream flow, loading, and water qudity parameters. The intent of this
requirement isto ensure that the water quality of the Three Creeks is protected during timeswhen it is
most vulnerable.

Critical conditions are important because they describe the factors that combine to cause a
violation of water qudity standards and will hdp in identifying the actions that may have to be



undertaken to meet water quality standards’. Critica conditions are a combination of environmental
factors (e.g., flow, temperature, etc.), which have an acceptably low frequency of occurrence. In
specifying critical conditions in the waterbody, an attempt is made to use areasonable “worst-case”
scenario condition. For example, stream anayss often uses alow-flow (7Q10) design condition when
the ability of the waterbody to assmilate pollutants without exhibiting adverse impactsis a a minimum.

The GWLF modd was run over amulti-year period for the reference watershed to insure that it
accounted for wide range of climatic conditions within the reference watershed. The dlocations
developed in the TMDL will therefore insure that the criteriais attained over awide range of
environmenta conditions.

5) The TMDLs consider seasonal environmental variations.

Seasond variatlionsinvolve changesin stream flow and loadings as aresult of hydrologic and
climatologica petterns. In the continental United States, seasondly high flows normally occur in early
Spring from snow met and spring rain, while seasondly low flows typicaly occur during the warmer
summer and early fal drought periods. Pollutant loadings aso change during the year as vegetation
grows making it more difficult for sediments to runoff. Congstent with the discussion regarding critica
conditions, the GWLF mode and TMDL anaysis effectively consdered seasond environmental
variations through the use of observed weether data over an extended period of time and modifying the
s0il loss equations based on the time of the year.

6) The TMDLs include a margin of safety.

This requirement isintended to add aleve of safety to the modeling process to account for any
uncertainty. The MOS may be implicit, built into the modeling process by using conservative modeling
assumptions, or explicit, taken as a percentage of the WLA, LA, or TMDL. Virginiaincludes an
explicit MOS by alocating 10 percent of the total TMDL loading to the MOS.

7) Thereis a reasonable assurance that the TMDLSs can be met.

EPA requires that there be a reasonable assurance that the TMDL can be implemented.
WLASswill beimplemented through the NPDES permit process. According to
40 CFR 122.44(d)(1)(vii)(B), the effluent limitations for an NPDES permit must be consstent with the
assumptions and requirements of any available WLA for the discharge prepared by the sate and

°EPA memorandum regarding EPA Actionsto Support High Quality TMDLs from Robert H.
Wayland 11, Director, Office of Wetlands, Oceans, and Watersheds to the Regiona Management
Divison Directors, August 9, 1999.



approved by EPA. Furthermore, EPA has authority to object to issuance of an NPDES permit that is
inconsistent with WLAS established for that point source.

Nonpoint source controls to achieve LAS can be implemented through a number of existing
programs such as Section 319 of the CWA, commonly referred to as the Nonpoint Source Program.

The TMDL inits current form is desgned to meet the applicable water qudity sandards. The
Commonwed th intends to implement this TMDL through best management practices (BMPs). The
implementation of these practiceswill occur in stages. Thiswill alow the Commonwedlth to monitor
the benefits of the BMPs and determine which practices have the greatest impacts on water quality. It
will aso provide a mechanism for developing public support and checking the accuracy of the modd!.
The success exhibited in the implementation of the fecd coliform TMDL and the improvement seenin
the benthic community as aresult of this effort, demongrates the communities willingness to improve
water qudity through the implementation of BMPs.

8) The TMDLs have been subject to public participation.
The firgt public meeting was held on January 27, 2003 a Patrick Henry High School in Glade
Spring, Virginia The second meeting was held at the same location on September 23, 2003.

Information was added to the TMDL regarding the adoption of BMPs in the watershed as a result of
comments received during the second meeting.
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